Binding of pyridine coenzymes to the beta-subunit of the voltage sensitive potassium channels.
The beta-subunit of the voltage-sensitive K(+) channels shares 15-30% amino acid identity with the sequences of aldo-keto reductases (AKR) genes. However, the AKR properties of the protein remain unknown. To begin to understand its oxidoreductase properties, we examine the pyridine coenzyme binding activity of the protein in vitro. The cDNA of K(v)beta2.1 from rat brain was subcloned into a prokaryotic expression vector and overexpressed in Escherichia coli. The purified protein was tetrameric in solution as determined by size exclusion chromatography. The protein displayed high affinity binding to NADPH as determined by fluorometric titration. The K(D) values for NADPH of the full-length wild-type protein and the N-terminus deleted protein were 0.1+/-0.007 and 0.05+/-0.006 M, respectively - indicating that the cofactor binding domain is restricted to the C-terminus, and is not drastically affected by the absence of the N-terminus amino acids, which form the ball and chain regulating voltage-dependent inactivation of the alpha-subunit. The protein displayed poor affinity for other coenzymes and the corresponding values of the K(D) for NADH and NAD were between 1-3 microM whereas the K(D) for FAD was >10 microM. However, relatively high affinity binding was observed with 3-acetyl pyridine NADP, indicating selective recognition of the 2' phosphate at the binding site. The selectivity of K(v)beta2.1 for NADPH over NADP may be significant in regulating the K(+) channels as a function of the cellular redox state.